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1. NMR Spectra of 6

Figure S1. 'H NMR (500 MHz, CDCl;, ppm) of 6

=5 Me

s NO, 6

abundance

o1

1.06

01582

392

9%

196

dEOLD

eROC

(0.1

SSTNG
258Kz

PARAVETERS
1, 0.0(s] )

0r%], 80(%], 100(%) )
TRUE |

E
B

763

X : parts per Million : Proton

7762 =
7264 _,

69372

===

2926
2911
2.841

0.000 — =

£iohe
Feton

£ remp
afion belay cale =

201
ol

abundance

0.78

1.06

- PROCESSING

PARMMET
0.15259(Hz], 0.0(s] )

2 EEEE

7.139

X : parts per Million : Proton

7.

>

6.0

7264 =
6937 —
6328

5.566

5.0

4566
4563
4560
4475

> =

4062 o

Relax

Rd_Def T

- hn_s20nkrl-
delta

CHEOROFOR!
= T5-mav-2025 12:21:
= 3-0MN-2026 14:35:19

emp
afion Delay Cale

S2



JEOoL O

ESSING PARAVETERS
5 (521, 0.0(s] )
0(¢], b(%], 80(3], 100(3] )
2, TRUE |
(1, TRUE, TRUE )
chinephase

92

Filenane

98
3

9

196

XSweep_Clipped
X Sweep_Input.
T%: bomdin

0.01
I

abundance

§
B! 2
T T T T T T T T T T T T T T T T T T T T T T T bt
30 29 28 27 25 24 23 22 21 20 19 18 17 16 12 11 10 09 08 07 :
N VN IS, / z»
CESZ5234828 I E@fpz s2 % EEggEeE s8¢ B i
KRR 3 3993 &S S22E% 233 i
X : parts per Million : Proton ReTaation pelay cale = diay 0

<
23
=4
3
o3 bd()z 6
3
=]
<]
<
=3
=4
3
=]
<=3
S - 221
= 2 i5stac
e
2 oLl | (il I =
zzhn 21‘0.0 zoh.n 19(‘).0 18‘0.0 l7h.ﬂ 16(‘).0 ISh.U l4h.ﬂ 13‘0.0 th.D llh.ﬂ l(\‘0.0 ‘)Aﬂ Xdﬂ 76.0 6Aﬂ Sd.o 4(;.0 SA.K\ 26.0 l(;.ﬂ (‘\ —1(‘7.(7 VZ(‘).()
Lo DAL A PSS
g 85 RN G887 2 SRSEER2ZEE
2 R R sEE ¢ IEAS8ngAEZ

IrrOffset Default

X : parts per Million : Carbon13 Tii pwiath




=
M Q
0 967 (Hz], 0.0(s]
0[%], 0[%], 80[%], 100[%] )
s
;
=
= 16-MAY-20. 5
=
s
=
2
2
g
3
g o
170.0 160.0 150.0 140.0 130.0 120.0 110.0
| [ L
L | I ! | A N
2 x 3t 5 2 5 3 oz
3 5 3t 5 78 BB %g i
H ] EES H ] E 2 2 : Wit
.= z I3 pad a = = = Irroffset_pefault 5(ppn]
X : parts per Million : Carbon13 g Eits]
<
2 JEOL
<
- , TRUE )

(thousandths)

2.0

1.0

A

M

TRUE )

0 121)

B

AL BA AN LA AN AN LA A AL A A A LSS ASA LSRR AR
49.048.047.046.045.044.043.042.041.040.039.038.037.036.035.034.033.032.031

6.656 —

5
X : parts per Million : Carbon13

34411

31779 —

i

g8
S

‘.03 0
\

T
(X
‘g
B

AL A AN LA RS AAOAS AL AN R N RS RS AL RS LA LA
29.028.027.026.025.024.023.022.021.020.019.018.017.016.015.014.013.012.011.0

27551 ——

23759~

22510~

18986

14.059

se WALT:
IrrOffset Default 5[ppr
I Puidth

2
m)
92(us]

S4



Figure S3. COSY spectrum of 6

=
g
s ]
S5 ]
g 1
s 1 |
=
=]
=]
=]
=]
%]
=]
]
=]
=
=]
=]
a
= ]
£ 7
& ]
S o]
B
Z 7]
27 i
£324 ¢ i
2=
= ;
T T T T T T T T T T T T T T T T T T
16.0 15.0 14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.1
X : parts per Million : Proton abundance
.
Figure S4. HSQC spectrum of 6
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Figure S5. HMBC spectrum of 6
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Figure S6. ROESY spectrum of 6
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2. NMR Spectra of 7

Figure S7. 'H NMR (400 MHz, CDCl;, ppm) of 7
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Figure S9. COSY spectrum of 7
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Figure S10. HSQC spectrum of 7
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Figure S11. HMBC spectrum of 7
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Figure S12. NOESY spectrum of 7
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3. NMR Spectra of 8

Figure S13. 'H NMR (400 MHz, CDCl;, ppm) of 8

NO, E JEOL
b7
Filename = hn_42Dhkr1-106-39_prot
Author delta
= Experiment proton.ixp
3 sample_ = hn_42Dhkr1-106-39
Solvent = CHEOROFORM-D
Actual Start_Time 15-MAR-2024 21:23:50
Revision Tine = 25-JAN-2026 20:50:55
Comment = single pulse
Data rormat 1D COMBLEX
Dim_Size = 26214
X_Domain Proton
DIm_Title = Proton
Dim Units {ppm)
Dimansior
<] Spectrometer JNM-ECZ4005/L1
oo @ Field Strength 9.389766 (1] (400 [MHz])
% X_Acq Duration 3.24981504 (5]
Proton
= 399.78219838 (Miz
8.5 [ppm
32768
X Prescans -1
= 0.28987061[nz)
9149848024 (kHz)
759878419 [kHz]
Prot
= 399.78219838 (Miz
=] 5 (ppml
I _ eroton
N 399.78219838 (MHz
« = Stppm
o 2[us]
e 2] FALSE
2 16
- d - 16
g3 (8 g
S SR o
I~ = =
= =
3
< J J
£
imation Rate
Tnitial Wait = 1ls]
3 Phas (0 90, 270, 180, 180,
El Presat T. 3[s]
5 J J Presat"Time Flag FALSE
E] Relaxa 0s]
Beod A S Jl . S R T N Y - “Temp = 3[s]
c) Repetition Time 6.41981504 (5]
T T T T T T T T T T T T T T T T T
170 160 150 140 13.0 12.0 100 90 80 70 60 50 40 3.0 20 1.0 0
o omoxn Taag ® S¥IaT—I—o=ogSNE
= ARRER AB83E & SETAESFES3esaE 8
3 “aaaa nass 5 SEXIT=8RNTITANISR
< PERY PERN Y BRI S dddaa—Z2ZZZ0R33S 3
X : parts per Million : Proton
] JEOL ;
s o 8
g & 8
i i Filename hn_42Dhkr1-106-39_prot.
Author deTt.
Experiment proton.xp
Sample_td hn_42Dhkr1-106-39
=] Solvent CHEOROFORM-D
= Actual Start_Time I5-MAR-20
Revision
Comment single pulse
Data_Format 1D COMBLEX
im Size 26214
X Domain Proton
3 DIm Title = proton
Dim Units [ppm]
Dimansions
_. | spectrometer JNM-ECZ400S/L1
= | Field strength = 9.389766(T] (400 (MHz])
2 X_Acq Duration 3.44981504 (5]
] = X Domain Z Broton
= X 399.78219838 [Miiz]
Xoffset 8.5 [ppm)
X Points - 32768
Prescans 1
esolution .28987061 [Hz]
XSweep 9.49848024 [KHz]
< X_Sweep_Clipped 7.59878419 [kiiz]
| IFr_Domain Proton
TrrFreq 399.76219838 [Miiz]
Irr offset 5 (ppm]
Tri Domain Proton
TriFreq 399.78219838 [1Hz]
Trioffset 5 (ppm]
Blafiking 2[us]
@] Clipped FALSE
< Scans 6
Total_Scans - 16
Relaxation_Delay
e
=)
S
a
g
5 \
g
z J . J
Eprs J L Relaxat
cl Repetition T
T T T T T T T T T T T T T T T T T T T T T T T
86 85 84 83 82 81 80 79 78 77 7.6 75 74 73 72 71 70 69 68 67 66 65 64
2 nowe Tom— @ 29 %
2 BRESD 2285 2 28 &
“ b dulyl sEEE S == N
P ) N = = >
X : parts per Million : Proton

S14



JEOL Q

w
ES
=
- Filename = hn_42Dhkr1-106-39_prot
Author eTt
Experiment proton.ixp
= sample_Id hn_42Dhkrl-106-39
= Solven; CHLOROFORM-D
Actual_Start_Time 1 024 2
RevisiGn_Time -
Comment single pulse
= 1D COMBLEX
2621
Proton
Proton
[ppm]
JNM-ECZ400S/L1
= . N
= rield_Strength 9.389766(T] (400 [MHz])
X_Acq Duration 3.44981504 (5]
X_Domain Pro

ton
399.78219838 (MHz]

1
0.28987061 [Hz]
949848024 [kHz)
7.59878419 (kHz]
Prot
E
5
2

8.13

9.78219838 (MHz]
m]

2.0

ton
399.78219838 [MHz]
5(ppm]

Relaxation Delay = 3(s]
> Recvr G

= 1.2[dB]

1.0
i
2.00
2.93
2.63
322

=
8 J 50, 270, 100, 100,
2 Relawation Delay Cale = 00s)
E Relaxation Delay Temp - 3(o]
g Reperition Time = ¢.d10s150a10)
T T T T T T T T T T T T T T T T T T T T T T T
31 30 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 12 1.1 1.0 09 08
azw o = onomge Szam Sax
BEE < = EREERE  333% 35§
34 N < S52222 X303 222

X : parts per Million : Proton

Figure S14. 3C NMR (100 MHz, CDCl;, ppm) of 8

N02
JEOL
< |
s
< |
g
5 2
g 9 (a5
g H 4.5326087 (kiz
E s ! Lk ! i
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 20.0 10.0 0 -10.0 -20.0
) I |
RS S I\
Ly heu ZZUINSSSSSS 0 FFET T (AANA
S 5 827 538888850028 LH588 AEIRIETLBOL 8
$ ¢ FEEEHZASSRANZSEE EREES CEEELEECEEIE
X : parts per Million : Carbon13

S15



JEDLQ

100081 )

=4
= 42001 -106-95_Cazman-1-2. 308
o
T et
Actuel seart Tine - g
Revition Tin L0z
=4 Dat
3
- 9.389766(m)_(400(M)
e IR
1o0ioem
it
2 0.96330739 1z
15135282525 (i
<] e 8 Ratsezoom
z
g
]
So T i IS iz
; ; ; ; ; ; ;
180.0 170.0 160.0 150.0 140.0 130.0 120.0 .0
g E § & 2 33 3§ £3zigsEs § g g
g g g% 8 58 £8  BNSNNSNR 2 2 g
X : parts per Million : Carbon13
o0t
fr 08, sorsr, 100t )
i)
=4
3
420011 -106-35_Carban-1-2. 38
Retual Start_Tire
=
o
Khecotition
<] 8 Ratsezse
LLasadsobas
= 3.88333333us
E B
E
E] :
] 26087 (Kiiz
2 | 1 5g5056¢ oam
£° 399.78219838 (MKz
E 3%
: : : : , : : :
80.0 70.0 60.0 50.0 40.0 300 20.0 10.0
28588 2 $358%5% 8§ g
ERERE 2 @AmssARR BE =
X : parts per Million : Carbon13 1is1

S16



Figure S15. COSY spectrum of 8
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Figure S16. HSQC spectrum of 8
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Figure S17. HMBC spectrum of 8
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4. NMR Spectra of 9

Figure S19. 'H NMR (400 MHz, CDCl;, ppm) of 9
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Figure S21. COSY spectrum of 9
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Figure 523. HMBC spectrum of 9
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Figure S24. NOESY spectrum of 9
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5. NMR Spectra of 10

Figure S25. 'H NMR (400 MHz, CDCl;, ppm) of 10
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Figure S27. COSY spectrum of 10
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Figure 528. HSQC spectrum of 10
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Figure S29. HMBC spectrum of 10
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Figure S30. NOESY spectrum of 10
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6. NMR Spectra of 11

Figure S31. '"H NMR (400 MHz, CDCl;, ppm) of 11
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Figure S32. 3C NMR (100 MHz, CDCl;, ppm) of 11
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Figure S33. COSY spectrum of 11
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Figure S34. HSQC spectrum of 11
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Figure S35. HMBC spectrum of 11
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Figure S36. NOESY spectrum of 11
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8. NMR Spectra of 12

Figure S37. 'H NMR (500 MHz, CDCl;, ppm) of 12
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Figure S38. 3C NMR (125 MHz, CDCl;, ppm) of 12
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Figure S39. COSY spectrum of 12
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Figure 540. HSQC spectrum of 12
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Figure S41. HMBC spectrum of 12
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Figure S42. ROESY spectrum of 12
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8. NMR Spectra of 13

Figure S43. 'H NMR (500 MHz, CDCl;, ppm) of 13
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Figure 545. COSY spectrum of 13
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Figure S46. HSQC spectrum of 13
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Figure S47. HMBC spectrum of 13
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Figure 548. ROESY spectrum of 13
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9. NMR Spectra of 14

Figure S49. 'H NMR (400 MHz, CDCl;, ppm) of 14
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Figure S51. COSY spectrum of 14
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Figure §52. HSQC spectrum of 14
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Figure S53. HMBC spectrum of 14
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Figure S54. NOESY spectrum of 14
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10. NMR Spectra of 15

Figure S55. 'H NMR (400 MHz, CDCl;, ppm) of 15
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Figure S57. COSY spectrum of 15
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Figure S58. HSQC spectrum of 15
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Figure S59. HMBC spectrum of 15
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Figure S60. NOESY spectrum of 15
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11. NMR Spectra of 16

Figure S61. 'H NMR (400 MHz, CDCl;, ppm) of 16
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Figure S62. 3C NMR (100 MHz, CDCl;, ppm) of 16
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Figure S63. COSY spectrum of 16
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Figure S64. HSQC spectrum of 16
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Figure S65. HMBC spectrum of 16
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Figure S66. NOESY spectrum of 16

0.3

0.1
I

abundance

0.5 ‘

0

7.‘0 6.0 SIO 40 30 20 1.0 0

8.0

170 160 150 14.0 13.0 120 11.0 10.0 9.0

Y : parts per Million : Proton

.,. ’
NO, :
_H /©/ +
O N §
N &
X 7 L] ~
* —
o CsHys
16
¢ —
:,_
i
. —
+ S
¢ I
;
T T T T T T T T T T T T T T T T T T T T T T T T
17.0 16.0 15.0 14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.1 0.2 0.3 04 0.50.6

X : parts per Million : Proton

abundance

S67



12. NMR Spectra of 17

Figure S67. 'H NMR (500 MHz, CDCl;, ppm) of 17
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Figure S68. 3C NMR (125 MHz, CDCl;, ppm) of 17
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Figure S69. COSY spectrum of 17
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Figure S70. HSQC spectrum of 17

abundance

bt}
=
Ial
=

S

L

SR W N W) L“N}‘JM,,}(,,

Y : parts per Million : Carbon13

10.0

160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

NO,
17

¢

:0

()
¢ (2] _..’

T T T T T
15.0 14.0 13.0 12.0 11.0

X : parts per Million : Proton

T
10.0
(thousandths)

S71



Figure S71. HMBC spectrum of 17
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Figure S72. NOESY spectrum of 17
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